Introduction
Antitrust enforcement regimes rely on two types of penalties for deterrence: penalties against the violating firm and penalties against the agents of the violating firm. Probably the main difference between the U.S. and the EU enforcement regimes is that the U.S. tends to rely more on penalties against the agents to deter violations while the EU tends to rely on penalties against the firm. 1 In the U.S., an antitrust violation can result in a fine against the firm and a prison sentence for the agents who carried out the anticompetitive actions. In the EU, a fine against the firm is the sole punishment in the vast majority of cases. 2 The penalty structure in the U.S. persists even though Gary Becker, in 1968, argued quite forcefully that a policy of using monetary fines against firms would be more efficient than the existing U.S. punishment system. 3 Monetary fines could be imposed with relatively little cost to society, and would amount to a transfer of resources from the convicted firm to the government, and perhaps from there the transfer could be used to compensate victims. Prison sentences, by contrast, impose a cost on society by forfeiting the labor of the convicted agent, and taxing the productive sector of society to pay for the agent's upkeep during incarceration. In addition, at least some of the agents convicted in Sherman Act cases are experienced and productive workers within their industries. 4 Becker suggested that it would be better to let them continue to work, deterred from future antitrust violations, than to lock them up in prison cells for several years. 5 The question of optimality in punishment has come to the fore recently with discussions around revising the Criminal Sentencing Guidelines. 6 Ginsburg and Wright recently proposed a shift toward greater punishment for the agent, by debarring convicted agents from work in their fields. 7 Connor and Lande argue that the preferable reform would not pile more punishment on agents, but would raise the penalties imposed on firms. 8 They present evidence that penalties in 1 the U.S. are too low to provide optimal deterrence against cartels. 9 Cartels persist, in their view, because the rewards are greater than the expected penalties. 10 In this paper I examine the economics of punishing agents versus firms. 11 My area of application is antitrust, but the arguments apply generally to other fields in which the government has the choice between punishing the agent, the firm, or both. The theory that I set out is part normative and part positive. The normative part demonstrates that whenever the firm has an incentive, given existing penalties, to engage in some illegal act that may result in relatively modest punishment for its agents, it can almost always induce its agents to carry out the illegal act. This proposition applies especially to price fixing, with its combination of firm and relatively modest agent-targeted penalties. It follows that almost any plausible effort to use penalties against agents to deter price fixing can be undone by the firm's own system of rewards for agents. Similarly, the firm can almost always eliminate the agent's incentive to price fix whenever it does not have an incentive to fix prices (that is, the firm-level expected penalty is greater than the profit from price fixing). The normative implication of these propositions is that penalties against the firm sufficient to eliminate the incentive to fix prices are necessary in order to deter price fixing. The positive part of the analysis provides an explanation for observed patterns in punishment, such as the plea agreements firms negotiate with the Department of Justice defining which employees are subject to criminal punishment. In particular, the observed tendency to impose prison sentences on mid-level employees may result in part from a rational response on the part of firms in assigning agents to carry out price fixing schemes and later exposing those agents to prosecution in plea negotiations. Argument I will start with a simple economic model of crime. The model consists of one firm and one agent. A crime will need the assistance of the agent to be committed. A crime is committed when both the firm and the agent find that it is in their interests.
The firm is assumed to be profit-maximizing and risk-neutral, which means that it will commit the crime whenever the expected net gain from the crime is positive. Thus, whenever the gain to the firm from the crime is greater than the expected penalty (the probability of firm punishment multiplied by the fine imposed on the firm), the firm will commit the crime. This may seem to put too little weight on internalized ethical norms, but competitive markets tend to weaken the internalization of such norms. In the extreme case of a zero-profit, perfectly competitive environment, firms will have to adopt the cost-cutting methods of their rivals in order to survive, even if those methods may be unlawful.
The agent is assumed to be utility-maximizing. Thus, the agent will compare his utility in the state in which he does not commit the crime to his utility in the state in which he does commit 9 Id. at 429. 10 Id. at 468-476. 11 the crime. If his expected utility is lower in the state in which he commits the crime, he will not commit the crime, and the converse holds too. In short, the agent will commit the crime whenever his expected utility from compliance with the law is less than his expected utility form commission of the crime. This generates four incentive scenarios to consider:
Expected utility from compliance greater than expected utility from commission
Expected utility from compliance less than expected utility from commission Gain to firm from crime less than expected penalty
Both Firm and Agent comply Firm complies Agent commits
Gain to firm from crime greater than expected penalty
Firm commits Agent complies
Both Firm and Agent commit Table 1 : Firm versus agent incentives to commit crime. Table above summarizes the incentives of the firm and the agent. Let's consider the cells in turn.
Each of the cells in the
In the first cell (top left), the firm's gain from the crime is less than the expected penalty, and the agent's expected utility from the crime is less than his expected utility from commission. Both agent and firm comply with the law.
The second cell shows a conflict: the firm prefers to comply with the law and the agent prefers to commit the crime. In other words, the firm expects to suffer a net loss from the crime, while the agent expects to gain in utility. How could this scenario arise? First, it arises because the expected penalty to the firm exceeds its gain from the crime. In addition, it arises because the agent expects a net gain from committing the crime and does not expect the firm to respond by eliminating the gain to the agent. This might occur for several reasons. The firm may have weak internal controls and may be unable to identify and punish the agent who has caused it to suffer a penalty. If the firm is unable to identify the agent, it may be forced to choose between terminating or punishing all or a large group of employees or forgoing any effort to discipline the responsible agent. If the cost of identifying and punishing the responsible agent exceeds any deterrence gain the firm might get, it may forgo the discipline step, and leave itself exposed to future decisions by agents to commit crimes that harm the firm. A second reason this scenario might arise is that the firm cannot credibly commit to impose a penalty that would deter the agent. The agent may have options to leave, perhaps to rival firms, before the firm can impose the penalty, or the agent may provide services that are so important to the firm that penalizing the agent would leave both the firm and the agent worse off. 12 The other conflict scenario is where the firm prefers to commit the crime and the agent prefers to comply. The firm needs the agent to commit the crime; the firm can do nothing on its own. Here it seems quite plausible that the firm could rearrange its compensation structure to give the agent an incentive to commit the crime. If the agent prefers not to commit the crime because the expected penalty exceeds any gain he might receive, the firm can just increase the agent's wage conditional on committing the crime. Hence the outcome in which the firm prefers to commit the crime and the agent does not should quickly turn into the outcome in which both firm and agent willingly commit the crime.
Agent Underdeterrence Problem
Let us take a closer look at these scenarios, gradually taking into consideration features of the legal environment in antitrust. Suppose the agent is risk neutral. He therefore commits the crime if and only if his gain from committing the crime is greater than the expected penalty. What is the expected penalty in antitrust? It is the prison term imposed under the Sherman Act, discounted by the probability that the agent will be detected and prosecuted. The average prison sentence for price-fixing defendants is now 25 months -or roughly 2 years. 13 Thus, the penalty that the agent expects to receive, if he is detected and prosecuted, is the loss of wage income for 2 years.
What is the expected gain from price-fixing for the agent? If the firm rewards the agent for the extra profits that his price-fixing brings in, then his gain is the reward given by his firm (or by another firm that hires the agent). If the firm does not reward the agent, then the agent's expected gain from price-fixing is negative, since he takes the risk that he will be imprisoned and gets nothing in return.
Assume that the relevant time frame can be broken into two periods: the period during which the agent would be imprisoned if apprehended (punishment period) and the period after that (postpunishment period). For the average agent, the punishment period lasts two years. The reward for price fixing can be given in both the punishment period and the post-punishment period. 12 On the other hand, one suspects that if the agent continually imposes a loss on the firm, eventually the firm will identify him as the source of the loss and discipline him. If the firm sets a penalty that is sufficiently harsh, then punishment much later in the employee's tenure may still be a sufficient deterrent. For now, my point in the text is that a conflict in incentives where the employee commits a crime that harms the firm may be observed at least in the short run. 13 To examine this question more closely, let z = probability of detection, w 1 = wage during punishment period, w 2 = wage during post-punishment period. Let r represent the effective rate of interest (or discount rate) between the two periods. In addition, let any increase in the wage be represented by Δw. The net gain that the agent gets from commission of the crime is therefore
The first term reflects the punishment period wage loss suffered by the agent -that is, the wage loss suffered by the agent if detected and punished. The second term reflects the gain if the agent goes undetected and receives a reward from the firm for price fixing (or for the financial returns to the firm resulting from price fixing) during the punishment period. The third term reflects a post-punishment reward provided by the firm. In this expression Δw 1 is the reward in the punishment period and Δw 2 is the reward in the post-punishment period. The firm controls the rewards in both periods. The probability of detection is not under the control of firm; it is determined by antitrust enforcement agencies.
Firm Prefers to Fix Prices
Suppose the firm prefers to fix prices and gives the agent a constant reward percentage in both periods, and let that percentage be represented by λ. Suppose also that wage growth is η percent between the two periods. The agent's gain from price fixing is therefore
or, 14 equivalently,
Clearly, if the reward for price-fixing is zero (λ = 0), the agent's net gain is negative and he will not have an incentive to fix prices. Hence, the reward factor must be positive for the agent to have an incentive to fix prices.
To examine how plausible it is that the agent might prefer to or be induced to engage in price fixing, consider the table below, which calculates the necessary reward percentage for different combinations of the probability of detection, wage growth, and interest rate. I chose detection probabilities that reflect upper (.25) and lower ranges (.15) for cartel detection probabilities in the U.S. and in Europe. The lower estimate (.15) is suggested by the empirical study of Bryant and Eckard in 1991. 15 Since then, leniency programs have generated much more information about cartel activity, raising the probability of detection substantially. Ginsburg and Wright argue that the probability of detection may be as high as . 25 .07 Table 1 : Reward necessary to induce price fixing by the agent.
The numbers in Table 1 indicate that as the probability of detection falls, the reward percentage necessary to induce the agent to fix prices falls too. As wage growth increases relative to the interest rate, the reward necessary to induce the agent to engage in price fixing falls. Table 1 suggests that it is not difficult for the firm to encourage the agent to commit the crime. In many of the scenarios considered in the table, a modest compensation premium, sometimes on the order of 15 percent, is all that is necessary to induce the agent to commit the crime. The key factors that tend toward the inducement of a violation are the wage reward for the violation, the interest rate (low interest rates make the second period payment more valuable), high wage growth (relatively high wage in the post-punishment period). All that the firm needs to do is credibly communicate these factors to the agent, and the agent will have the incentives, desired by the firm, to violate the law.
This analysis is incomplete because it fails to include the disutility of imprisonment, over and above the loss of wage income. Incorporating such a factor would not be difficult, but it would 15 not change the basic message of this analysis, that the firm can easily induce the agent to commit the crime. 17 Offsetting the effect of this omission is the additional omission from this analysis of a payment from the firm to the agent during the period of punishment if he is apprehended. The law does not clearly prevent a firm from compensating an imprisoned employee during his prison term. 18 If the firm continues to compensate the agent during the punishment period while he is imprisoned, the incentive to commit the crime may be considerably greater than this analysis suggests. 19 Firm Does Not Prefer to Fix Prices Now, let's consider the other potential conflict scenario, where the firm does not want to fix prices and the agent has an incentive to fix prices. For this to be the case, the agent must perceive a positive net reward from price fixing (which means, using (1), (1 -z)λ -z + λ(1+η)/(1+r) > 0). Given the risk of punishment, the firm can easily eliminate the agent's incentive to price fix by eliminating the reward for price fixing. It follows that if the firm sets the reward for price fixing (λ) at zero, the agent will not fix prices. 20
However, the relationship between the firm and the agent may be more opaque than this analysis suggests. The agent may be employed under a compensation structure that rewards him for any increases in profits to the department in which he works. Thus, if he engages in price fixing, he will be rewarded even if the firm has no incentive to fix prices. In this case, the agent may be induced to fix prices by the within-firm compensation structure, even though the firm suffers as a result of his price fixing.
If the firm can identify the agent who is responsible for the price-fixing penalty that it is forced to pay, the firm will have an incentive to penalize that agent in order to discourage price fixing. If the firm can detect the responsible agent immediately, the firm can terminate the agent. The threat of certain termination would eliminate the agent's incentive to fix prices. 17 Incorporating the disutility of punishment would be equivalent to increasing the punishment period wage loss by some multiple greater than one. Suppose that multiple is k >1. Then the agent's incentive to fix price becomes
It should be clear that the basic issues raised in the preceding analysis remain. The break-even reward percentage is higher in this case, but if the disutility factor k is not too large, the firm will still be able to induce the agent to fix prices with a relatively modest reward. 18 Connor and Lande, supra note 8, at 440-41 n.54 19 If the firm continues to pay the agent during the period of punishment, the net gain from committing the violation is:
 which is positive. 20 This conclusion is not safe if agents switch firms in the post-punishment phase. The second firm might reward the agent for price fixing in the earlier period. Thus, even if the agent's initial firm sets the reward for price fixing at zero, another firm may choose to reward the action, which could give the agent an incentive to fix prices in the first period.
Suppose, however, the firm cannot detect the responsible agent in the first period and can only detect him in the second, post-punishment, period. Now, the firm can only respond to the discovery that the agent engaged in price fixing by imposing a penalty on the agent in the second period. For example, the firm could terminate the agent in the second period. If the firm terminates the agent in the second period with probability s, the agent's incentive to fix prices becomes
where the third term reflects the reward the agent receives in the second period if he is not detected by the firm, and the last term reflects the loss the agent suffers if he is detected by the firm and terminated in the second period. 21 The last term reflects the assumption that if the agent had not engaged in price fixing, he would have earned the normal return from his career. By engaging in price fixing, and being caught and terminated, he loses that return in the postpunishment period. If this expression (3) is positive, the agent has an incentive to fix prices. It is easy to show that this incentive condition is positive when the reward for price fixing, λ, is greater than the odds of detection by the enforcement authority, z/(1-z), and also greater than the odds of detection by the firm, s/(1-s). 22 This condition implies that the termination threat by itself is insufficient to deter the agent from price fixing. However, the firm can reduce the agent's incentive to fix prices by reducing the reward for the agent's impact on current-period profits (λ), increasing the probability of firm detection (s), or by increasing the relative wage in the post-punishment period (η). The lower the reward and the greater the wage growth, the stronger is the disincentive to go against the employer's policy. Thus, consistent with Becker and Stigler, 23 the firm can deter malfeasance (in this case, price fixing) by the agent through a combination of dismissal and a steeper wage profile.
Increasing the Sentence
One response to the underdeterrence problem identified here is to increase the length of the sentence imposed on the agent. If the sentence is increased sufficiently, the agent's incentive to engage in price fixing can be eliminated. 21 This formulation assumes that there is no connection between the firm's dismissal policy and the enforcement authority's punishment decision. It may seem more realistic to assume, instead, that the firm will definitely detect and dismiss any agent who is detected and punished by the authority. Under this assumption, the agent's incentive condition is:
This expression delivers the same message as the expression in (3) examined in the text. 22 The reason is that the incentive condition in (3) is equivalent to: Expand the model to three periods, two periods of punishment and one post-punishment. Now the net reward for the agent becomes 2 1 2
As the table below shows, although it is less likely that the agent will have an incentive to fix prices, given the longer prison sentence, the firm can still easily find reward levels that induce the agent to fix prices. The required reward levels necessary to induce price fixing unsurprisingly increase after the sentence length is increased. Still, there appears to be nothing that prevents the employer from completely offsetting the greater deterrence effect, due to the increased sentence, with a greater reward for violating the law. For example, if the detection probability is .25, the interest rate is .01, and wage growth between periods is 2 percent, a compensation reward of 29 percent or more would be sufficient to induce the agent to fix prices. .15 Table 2 : Reward necessary to induce price fixing, enhanced sentence.
One possible answer to the agent underdeterrence problem is to just keep increasing the expected sentence to the point where it is unlikely that the firm can undo the deterrence effect of the threatened sentence. While increasing the sentence is a possible solution, it runs into several constraints. First, for any plausible increase in the sentence, the firm can probably undo its deterrence effect by increasing the reward to the agent, or by steepening the wage profile. The sentence length would have to be increased by a large amount in order to prevent the firm from undoing its deterrence effect. However, increasing the sentence by a factor of five, say from an average of 2 years in prison for price fixing to an average of 10 years, would be difficult to get courts to accept, after having sentenced within a certain range for many years. The average prison sentence for murder is 149 months (12 years) and the average prison sentence for kidnapping is 104 months (9 years). 25 Increasing the sentence for price fixing to 10 years would result in price fixers serving longer sentences than many convicted murderers.
This suggests that the sentence enhancement proposal is unlikely to be a real solution to the problem of firms being able to undo the deterrent effect of punishment for price fixing. It is too easy for the firm to undo the deterrence effect for reasonable sentence enhancement levels, and to prevent the firm from undoing the effect would require the sort of increase in sentences for price fixing that would invite challenges based on fairness and proportionality in criminal punishment.
Debarment
Doug Ginsburg and Josh Wright propose debarment as a solution to the agent underdeterrence problem. 26 Under the debarment approach, the agent would be barred from returning to work in his industry in the post-punishment period.
Being debarred from returning to the industry, the agent will suffer a loss to the extent that his within industry wage in the post-punishment period, w 2 , exceeds his wage level working outside of the industry, w 0 . It is plausible that this loss would be substantial, because the agent's within industry wage will reflect the value of his experience in the industry -that is, the market value of industry-specific human capital. The debarment incentive changes the agent's incentives primarily by reducing the value of the promise of a post-punishment reward from the firm (or the industry). Under debarment, the agent's net reward is therefore: 2 0 2 1 1 ( ) (1 ) (1 )
(1 ) engage in price fixing after the debarment sanction is adopted under the statute. To see this point in terms of the parameters used earlier, note that (5) can be rewritten as
Conclusion
A statute, such as the Sherman Act, that imposes penalties both on the firm and on the agent generates the possibility of a conflict in which one party will have an incentive to violate the statute while the other party does not. The basic message of this paper is that the conflict scenario in which the firm has an incentive to violate the statute and the agent does not is much more worrisome that the reverse scenario. The firm has many tools at its disposal to discourage the agent from violating the statute when the firm prefers to comply with it. However, if the firm has an incentive to violate the statute, it can almost always induce its agent to violate the statute. This implies that the preferable approach to deterrence is to treat deterrence at the firm level as a higher priority concern than deterrence at the agent level.
prosecution, and the enforcement agency profits from collecting fines from recidivists. More generally, if the fines are not set sufficiently high to deter the firm from price fixing, one might observe a recidivism equilibrium, where both the firm and the enforcement agency profit from recidivism.
